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This paper draws on data taken from a survey which was administered 
to students (N=97) in years 8 to 12  after their teachers had used the 
Internet in their mathematics classrooms.  Their teachers used the 
Internet in a variety of ways that were relevant to the learning 
objectives set. This paper describes the approaches taken and students’ 
response to these approaches in their mathematics learning.  
 
Introduction 
 
Although there is an increasing number of books and articles suggesting how the Internet can be used in the 
school classroom for mathematics (Barron and Ivers, 1998; Butler, 1998; Crane, 2000; Masselos, 2000; 
Herrera, 2001; Way and Beardon, 2001) most are merely lists of websites. Hitherto not much has been 
reported about the actual usage of the Internet in the everyday mathematics classroom and how students 
view these uses. This research tries to capture some of the practice that is currently being used in the 
mathematics classroom in line with calls for ‘more reflective, culture sensitive and practice-orientated 
research.’  (Keitel,1999) and for research to ‘be backed up by studies which take up the perspective of 
ordinary teaching practice and which incorporate choices autonomously made by teachers, independent of 
guided and controlled experimentation’ (Bottino and Furinghetti, 1999). As teachers become even more 
aware of individual differences and the theory of multiple intelligences (Gardner,1983), every teaching 
resource that is available becomes a potential  tool for promoting maximum learning among students. In the 
mathematics and science area..  
 
Studies on Web-based lessons 
 
Daniel (1999) reported positive outcomes for students (N= 61) who underwent a web-based science 
learning project with a web site developed specifically for Malaysian schools. In this study it was reported 
that most students felt that the web site forced them to think, compared to the normal class and that they 
increased their scientific knowledge as compared to the normal science class. Students were found to be 
very focused throughout their activity, exhibited more cooperative and collaborative behavior, kept wanting 
to know and learn more and students and teachers began to speak more English. Another project (Hoffman, 
Wu, Krajcik & Soloway, 2003) investigated the depth and accuracy of eight pairs of sixth -grade students' 
content understandings as well as their use of search and assessment strategies, when they used on-line 
resources via Artemis. Artemis is an on-line research engine designed by the University of Michigan to 
provide a permanent workspace and allow students access to preselected, preapproved and age-appropriate 
on-line resources for middle school learners. The study showed that the students benefited from access to 
on-line resources only with extensive support and scaffolding provided by teachers. Studies specifically in 
the mathematics area include those by Moor and Zazkis (2000) who also studied the navigational abilities 
of students through a particular web site and found that the benefit was that the students can choose their 
own pathways based on their own interests but that there were concerns about the lack of social interaction 
in general and the lack of teacher support when learning mathematics.  
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Generally, these studies explore the impact of custom built web sites or search engines on students 
learning. Other studies, such as that carried out by Goudelock (1999) looked at the effect of using 
Swarthmore College's Math Forum geometry Problem of the Week, an Internet-based learning resource, on 
high school student problem-solving achievement and attitudes toward mathematics. This web site is not 
custom built and is readily available on the Internet for the public. Gerber and Shuell’s (1998) study took a 
different approach by observing 8 students use the Internet for 5 weeks to obtain data for a regularly 
assigned 8th grade mathematics project while other students obtained data by other means. They reported 
that the project was not successful in fostering a deeper appreciation for the uses of mathematics and that 
the two groups did not differ. The Internet group was expected to more readily see the application of 
mathematics in other areas of life since they were actively involved in locating data, choosing a topic and 
formulating a question. They contended that attention should be given to instruction on how to search for 
information on the Internet, content knowledge and skills required by project (such as critical reading of 
results of data analyses in the news, etc,).  
 
Zucco (1997) stressed that it is important that web lessons not only be interactive, but also engage the 
learner in exploring and discovering concepts in new ways. Carefully designed sites will contain activities 
that move the learner to discover and think about mathematical concepts and draw conclusions about 
mathematical situations. The literature above indicate that good mathematics web sites are not sufficient in 
themselves, it is imperative for teachers to make the right choices when implementing web-based lessons as 
well as have pedagogical practices that will help foster  learning of mathematics and its transference into 
everyday life. 
 
Method 
 
The Research Project 
 
This study is Stage 2 of a research project investigating the use of the Internet in the mathematics 
classroom in South Australia. In Stage 1 a broad survey was carried out among 103 mathematics teachers. 
Teachers who had regularly used the Internet for teaching mathematics were selected to be interviewed. 
During these interviews, 6 teachers responded positively to their classes being observed and for further 
studies to be conducted. Post lessons surveys for all students were conducted and selected students were 
interviewed The survey instrument consisted of a number of questions taken from the Fennema-Sherman 
Mathematics Attitudes Scales  (Fennema & Sherman,1976 in Mulhern & Rae, 1998) and some developed 
by the first author. Nineteen items were taken from the Fennema-Sherman Mathematics Attitudes Scales, 
of which 4 items were selected from the Confidence in Learning Mathematics scale, 5 items from the 
Mathematics Anxiety scale, 3 items from the Effectance Motivation in Mathematics scale and 7 items from 
the Usefulness of Mathematics scale. An additional 9 questions (see Table  3 ) were formulated to find out 
the perceptions of students on the use of the Internet in mathematics education in general. Cronbach alpha 
internal consistency reliability for these items is 0.9214. Varying numbers of items were also formulated to 
supplement these questions in order to find out student perceptions of the specific approaches their teachers 
had used. Examples of  items specific to the teaching approach can be found in Tables 6, 7 & 8. All items 
employed a Likert-style response format with options ranging from SD (Strongly Disagree), D (Disagree), 
(U) Undecided, (A)Agree and (SA)Strongly Agree. The instrument was administered as and when the 
series of web-based lessons ended.  
 
Participants & Settings 
 
Table 1 : A summary of the composition of the classes and school settings and the approaches taken by the 
teachers concerned.  
 
Type of School Label Year 
level 
Number of 
Students 
Pedagogical Approach taken with the Web 
based lessons 
Public A 8 13 Interaction with worked examples, interactive 
objects and interactive exercises 
 B  8 16 Interaction with worked examples, interactive 
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objects and interactive exercises 
 C 10 12 Information search 
  D 12 30 Data search for Project 
Private E 11 16 Directed investigation 
 E 12 10 Data search Project 
 
Below is a description of the Web based approaches used by these teachers: 
a) Interaction with worked examples, interactive objects and interactive exercises 
In this approach the teachers asked students to log on to a designated web site. The students were 
instructed to read the worked examples and play with the interactive objects that were available on 
these sites. In most cases, there were accompanying interactive exercises which students were 
asked to complete. Where there were no accompanying interactive exercises, the teachers directed 
the students to other web sites that had the relevant exercises. In school A students looked at 
worked examples of decimals, basic algebra, lines and graphs over a period of a few weeks and 
did interactive exercises which gives them feedback. In school B, students looked at interactive 
objects on Percentages and did some interactive exercises on the topic. This activity was for one 
lesson. 
b) Search for information on mathematics concepts 
This approach gets the students to look for information.  In this case study, the teacher asked 
students to look for Pythagoras the man, his theorem and the proof. Students did the search 
themselves through the Yahoo Directory or Google search engine. In another lesson students were 
told to get information on the clinometer and to build one to measure the height of buildings. They 
were directed to a web site for this. 
c) Directed Investigation  
This is a web-based directed investigation in which students were given a scenario and told to 
investigate what is needed to get a personal loan from a financial institution. Using the web sites 
of these institutions they were told to find and compare interest rates, fees, conditions and 
repayments offered by each of the institutions. The scenario given also required them to get 
information which will enable them to make decisions about the amount of loan they needed to 
borrow. This project lasted a few weeks. 
d) Data retrieval for statistical analysis 
This required students to get data from any source which will enable them to do statistics. They 
were given freedom to choose an area that interests them. In both schools, there was freedom of 
choice of the sources of data collection. Students could get data sets from available databases or 
set up tables of data themselves by collecting data by browsing websites of their choice or 
conducting their own surveys. 
  
 
Results & Discussion 
 
This paper will highlight some overall results and then focus on some specific groups of students to 
illustrate aspects of the use of the Internet within the schools which took part in the study. 
 
Correlations between student attitudes and perceptions to Mathematics and Internet Use 
 
Following item screening, Principal Component Analysis was carried out on items from the mathematics 
attitudes scales and 2 components emerged. Items were subsequently regrouped and reduced. The 2 
components were labeled as ‘Level of mathematics comfort’ and ‘Perception of mathematics usefulness’ 
and recoded accordingly. Table 2 shows the composition of participants with varying levels of mathematics 
comfort. 
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Table 2: Participants with levels of mathematics comfort by Year Level 
 Levels of mathematics comfort Year level Total 
 8 10 11 12  
low mathematics comfort 14 5 3 12 34 
moderate 8 4 7 15 34 
high mathematics comfort 7 3 6 13 29 
Total 29 12 16 40 97 
 
Correlation between ‘Level of mathematics comfort’ and ‘I wish my teacher would use the Internet to teach 
mathematics’ show that students with a low level of mathematics comfort wish that their teacher would use 
the Internet to teach mathematics. This correlation is significant at the 0.05 level (N=97, Pearson’s r =-0.25, 
p=0.013).It would seem that students of all year levels who have low levels of mathematics comfort have a 
tendency to like their teachers to use the Internet to teach mathematics. Whether or not this is due to the 
novelty effect of the internet as a teaching and learning resource or that these students associate the Internet 
with entertainment and fun and motivation was not clear from this survey. However, interviews with some 
students reveal that ‘it is funner (sic)’ , ‘its better than just listening to the teacher talk’ as some of the 
possible reasons for this correlation. 
 
Analysis showed that there is a negative correlation between ‘Perception of mathematics usefulness’ and ‘It 
is more fun to learn mathematics from the Internet than from a textbook’ for participants who looked for 
material from the Internet to do their mathematics projects. Students with low perception of the usefulness 
of mathematics thought that it was more fun to learn mathematics from the Internet than from a textbook. 
This correlation is significant at the 0.05 level (N=68 (taken from Y10,11 &12) Pearson’s r =-0.239, 
p=0.05) 
 
The use of the Internet in the mathematics classroom 
The majority (71.1%) of the students felt that the Internet was very useful for learning with 83.5% agreeing 
that there are lots of interesting materials on the Internet. Although only 38.1% wish their teacher would 
use the Internet to teach mathematics, 64.9 % disagree that it is not a good idea to use the Internet in class 
and only 18.6 % dislike it when their teacher uses the internet to teach mathematics. While more than half 
(51.5%) say that they enjoy learning mathematics with the Internet and most (74.2%) are not nervous when 
it comes to using the Internet to learn mathematics.  
 
Approximately a third (35.1%) of the participants were undecided about whether they understoodd the 
mathematics concepts better when their teacher used the Internet to teach and whether learning 
mathematics with the Internet helped them learn mathematics faster( 36.1%). However there was a group of 
students who thought that they did benefit from the use of the Internet in the mathematics class, 35% (34) 
agreed that they understood the mathematics concepts better and 27.8% (27) said that they learned the 
mathematics faster. A detailed analyses of the data revealed that of the 34 students who said that they 
understood the mathematics concepts better, more than half of them were from Year 8 and 17 of them were 
students who had medium to low levels of mathematics comfort (see Table 5 ) . The results also reveal that 
the majority (19) of the 27 students who said that they learned the mathematics faster with the internet were 
the Year 8 students of which the majority (11) were those with low levels of mathematics comfort. These 
findings suggest that the Internet might be a resource that has value in enhancing the understanding and 
motivation of younger students who have low confidence and anxiety towards mathematics learning. 
 
 5 
Table 3: Use of the Internet for learning mathematics (%) 
 Strongly 
Disagree 
Disagree Undecided Agree Strongly 
Agree 
I wish my teacher would use the 
Internet to teach mathematics 
12.4 16.5 33.0 20.6 17.5 
I don't think it is a good idea to use 
the Internet in class 
20.6 44.3 17.5 13.4 4.1 
I think the Internet is very useful for 
learning 
6.2 6.2 16.5 40.2 30.9 
There are lots of interesting 
materials on the Internet 
3.1 4.1 9.3 44.3 39.2 
I dislike it when my teacher uses the 
Internet to teach mathematics 
22.7 39.2 19.6 15.5 3.1 
I understand mathematics concept 
better when my teacher uses the 
Internet to teach 
5.2 24.7 35.1 20.6 14.4 
I enjoy learning mathematics with 
the Internet 
6.2 18.6 23.7 29.9 21.6 
I feel nervous when we use the 
Internet in mathematics 
27.8 46.4 16.5 7.2 2.1 
Learning mathematics with the 
Internet helps me learn mathematics 
faster 
13.4 22.7 36.1 13.4 14.4 
 
 
Table 4 : A Cross tabulation of  students who say ‘I understand mathematics concept better when my 
teacher uses the Internet to teach’ by Year levels and Levels of mathematics comfort 
 
 Levels of mathematics comfort Total 
  
low 
mathematics 
comfort moderate 
high 
mathematics 
comfort   
Year 
level 
8 11 6 3 20 
  10 2 1 1 4 
  11 1 1 1 3 
  12 2 4 1 7 
Total 16 12 6 34 
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Table 5: A Cross tabulation of  student who say ‘Learning mathematics with the Internet helps me learn 
mathematics faster’ by Year levels and levels of mathematics comfort 
 
 Levels of mathematics comfort Total 
  
low 
mathematics 
comfort moderate 
high 
mathematics 
comfort   
Year 
level 
8 11 4 4 19 
  10 2 0 0 2 
  11 1 1 1 3 
  12 0 3 0 3 
Total 14 8 5 27 
 
Table 6: Student Perceptions on the use of the Internet for data retrieval for Statistics Project (%).  
Data taken from surveys carried out with Year 12 students from one private school (N=10) and one public 
city school (N=30)  
 
 
Strongly 
Disagree Disagree Undecided Agree 
Strongly 
Agree 
Learning mathematics with the 
Internet is a waste of time. 5 32.5 30 22.5 10 
Doing the project on the Internet 
helps me to learn more 2.5 15 42.5 35 5 
Compared to other resources, 
doing the project using the 
Internet is a waste of time 10 32.5 40 15 2.5 
Using the Internet allows me to 
gather material for my project 
more easily 10 5 27.5 50 7.5 
Writing up the project is easier 
with the Internet 7.5 17.5 42.5 30 2.5 
The Internet makes it easier for 
me to do the project in an area of 
my interest. 10 7.5 35 37.5 10 
I like being able to get real 
information from the Internet to 
do mathematics. 10 7.5 35 35 12.5 
I can find more relevant materials 
for the project through the 
Internet 7.5 12.5 32.5 40 7.5 
Doing a mathematics project with 
the Internet makes the 
mathematics real to me 10 25 37.5 25 2.5 
 
It is not surprising that 57.5 % of the students agree that using the Internet allowed them to gather material 
for their project more easily. Although 42.5 % of them were undecided whether writing up the project was 
easier with the Internet, 32.5  %  agreed that it was. Almost half (47.5%) found that they were able to find 
more relevant materials for the project and that the Internet made it easier for them to do the project in an 
area of their interest (47.5%). Although they were given the free choice of finding their own sources of 
information, only 17.5 %  felt that using the Internet for the project was a waste to time. Although doing a 
mathematics project with the Internet made the mathematics real for only 27.5% of them, 47.5 %  felt that 
 7 
they liked being able to get real information from the Internet to do mathematics and 40% agree that doing 
the project on the Internet helped them to learn more. 
 
Table 7:  Student  Perceptions on the use of worked examples and interactive exercises on the Internet (%) 
N=29, (Year 8 students from 2 public schools ) These students follow a modified program of instruction 
which allows for flexibility and planning to meet the needs of students.   
 
 
Strongly 
Disagree Disagree Undecided Agree 
Strongly 
Agree 
I understand better when I did the interactive 
mathematics activities on the Internet 6.9 10.3 10.3 31.0 41.4 
Learning mathematics with the Internet helps me 
learn mathematics faster 3.4 6.9 24.1 31.0 34.5 
I would like to do some of the Internet mathematics 
activities in my free time 31.0 24.1 20.7 17.2 6.9 
I would like my teacher to e-mail me interesting 
Internet mathematics activities to work on 31.0 31.0 17.2 13.8 3.4 
I like the quick feedback I get with the interactive 
exercises 3.4 3.4 17.2 62.1 13.8 
I feel comfortable doing the exercises on the internet 0.0 3.4 0.0 51.7 44.8 
Doing the questions on the Internet is more fun than 
doing from the textbooks 0.0 0.0 6.9 31.0 62.1 
 
There was a general assent to the use of the Internet to learn mathematics by these students. As the nature 
of the activities carried out was interactive and animated in form, there was a general consensus among 
students that they benefit from doing the interactive activities on the Internet. There was overwhelming 
(93.1%) agreement that doing the questions on the Internet was more fun than doing them from the 
textbook. The students were very positive about the quick feedback they received while doing the exercises 
whereas 72.4 % felt they understood better when they did the interactive activities on the Internet and 
65.5% felt they learnt the mathematics faster.. The majority (96.5%) of these students felt comfortable 
doing the exercises on the internet. 
Although there was positive response to the use of the Internet in the classroom for learning mathematics, 
the response to doing extra work on the Internet was not as positive. When asked if they would like to do 
some of the Internet mathematics activities in their free time, more than half (55.1%) disagreed. This 
response was similarly obtained with the question if they would like their teacher to e-mail them interesting 
mathematics activities to work on with 62% disagreeing. Interview sessions with some of the students 
revealed that the reason is because they do not want to work when it is time to relax. This infringes on their 
recreation time. However some students answered that they might like that so that they can get better at 
mathematics.   
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Table 8:  Student Perceptions of a Directed Investigation on the Internet 
 
Strongly 
Disagree Disagree Undecided Agree 
Strongly 
Agree 
Using the Internet allows me to gather material for 
my investigation more easily. 13.3 6.7 26.7 40.0 13.3 
Writing up the investigation is easier with the 
Internet 12.5 12.5 31.3 25.0 12.5 
Doing the mathematical investigation with the 
Internet will help me in life. 6.3 37.5 31.3 12.5 12.5 
I like being able to get real information from the 
Internet to do mathematics. 6.3 12.5 31.3 31.3 18.8 
Doing the investigation on the Internet is better than 
doing it from the textbook. 6.3 18.8 25.0 37.5 12.5 
N=16 ( Year 11 students from a private school) 
 
In the investigation, students had to gather information to make decisions about the amount of money they 
needed to borrow. They had to get real information about cars, house renovation and holiday packages. 
They were given the web sites of several financial institutions and had to browse through the sites to get the 
information they needed. Slightly more than half the students (50.1%) said they liked being able to get real 
information from the Internet and 53.3% agreed that the Internet allowed them to gather material for their 
investigation more easily, with 50 % saying that it its better than doing it from the textbook. Even though 
the Internet allowed the use of authentic scenarios and information that students can relate to, only 25% felt 
that doing the investigation with the Internet will help them in life.  Perhaps such authentic scenarios and 
information can be set up in more open-ended investigations which allow students to apply what they have 
learnt and teachers can make explicit such connections in their teaching. 
 
Conclusion 
With regard to the general perception of students towards the use of the Internet for learning, the results of 
this study are consistent with findings in the literature that shows a positive response to Internet use in the 
mathematics classroom. However, in addition to this the results also suggest that the Internet has the power 
to motivate and enhance learning of mathematics among students who may not feel so comfortable with 
mathematics and do not see mathematics as being useful in life. With younger students, working with 
interactive objects and activities on the Internet can present an interesting and motivating alternative to the 
mundane and routine exercises they do in the textbook. Although information and data sets available on the 
Internet provides students with fast, easy and authentic sources of information, the pedagogy used in this 
area needs reviewing as most students are hesitant to view the use of the Internet in mathematics as being 
able to help them in life. Perhaps they are justified in having that opinion because we are not helping them 
make those connections.  Definitely more practice-oriented research (Keitel 1999) and studies independent 
of guided and controlled experimentation (Bottino and Furinghetti 1999) is needed to find expanded 
models of pedagogical practices for Internet use in the mathematics classroom. 
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